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1. 
My invention relates to resilient mountings for 

protecting a Supported body or mass from shock 
and vibration. 
The invention is especially applicable to 

mountings for electric control apparatus, such 
aS voltage regulator's and the like, used in air 
Craft. 

It is a general object of my invention to provide 
YeW and in proved 'esilient mounting means for 
effectively protecting a supported body or mass 
from the effects of vibration and shock. 

It is a further object of my invention to provide 
a new aid improved resilient mount which is 
equally effective in any position. 

It is still another object of my invention to 
provide new and improved resilient mounting 
means which is highly damped and has substan 
tially no tendency to initiate or support tor 
Sional oscillation of the supported body in any 
plane. 
My invention itself will be more fully under 

stood and its various objects and advantages fur 
ther appreciated by referring now to the follow 
ing detailed specification taken in conjunction 
With the agcompanying drawing, in which Fig. 1 
is a side elevational view of a resilient mount 
embodying my invention and supporting an elec 
tric control device, such as a voltage regulator or 
the like; Fig. 2 is an end elevational view of the 
apparatus shown at Fig. ii; and Fig. 3 is a side 
elevational view of a modified form of mounting 
Spring which may be utilized in conjunction with 
my invention. 

Referring now to the drawing, and more par 
ticularly to Figs. 1 and 2, I have there shown an 
electrical control device flexibly supported upon 
a resilient mount embodying my invention. In 
the illustrated embodiment of the invention, the 
mount comprises a fixed base member 2 of sub 
stantially rectangular configuration in top or 
plan view" and having attached at each corner 
thereof a fixed upright mounting bracket 3. 
Each fixed mounting bracket 3 is provided With 
a circular aperture intermediate its ends in Which 
is fixed a rubber grommet or eyelet 4. These 
apertures and eyelets Serve as limiting stops for 
the body , as Will be more fully explained here 
in after. 
The top end of each fixed mounting bracket 3 

is bent over to provide a mounting foot, and upon 
each Such foot is fixed an open coil planar spiral 
Spring 5. Each Spiral Spring 5 has its outer end 
attached to the associated mounting bracket 3 
and is disposed With the plane of the spring per 
pendicular to the plane of the base 2. The turns 
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of the spiral springs 5 are radially Spaced apart 
thereby to permit appreciable radial and axial 
displacement of the inner ends of the Springs. 
Preferably the springs 5 are rather highly 
damped. For this purpose the springs illustrated 
in the drawing are of laminated structure, being 
formed of two or more flat strips of Spring ma 
terial of different thicknesses coiled together in 
flatwise engaging relation and fixed together 
Only at their end points. Since the two lamina 
tions of each spring have the same length but 
different thicknesses they have different cross 
Sectional areas and consequently they have dif 
ferent resonant frequencies. For example, the 
Outer of the two aminations which is the thicker 
may have a natural frequency of approximately 
60 cycles per second and the thinner inner lam 
ination may have a natural frequency of ap 
proximately 80 cycles per second. Hence, if the 
inner lamination tends to become resonant with 
an impressed vibration of the same frequency as 
its own natural frequency, the outer lamination, 
owing to its different natural frequency will act 
as a Snubber to damp out and thereby suppress 
resonant vibration of the inner lamination. 
Similarly, if the outer lamination tends to be 
conne resonant to impressed vibrations of the 
same frequency as its own natural frequency, the 
inner lamination will act as a Snubber to damp 
Out and thereby suppress resonant vibration of 
the outer lamination. Thus, owing to the fric 
tion of each lamination on the other, the spring 
is effectively damped and prevented from trans 
mitting vibrations to the body which would 
result from becoming resonant to impressed vi 
brations. In addition further damping may be 
provided if desired by fitting over the spring a 
tight sleeve 6 formed of woven or braided metal 
Strands, such as illustrated at Fig. 3. 
The spiral Springs 5 are disposed With their 

inner ends lying in a single common plane paral 
lel to the plane of the base 2. A supporting plat 
fornia. is disposed between the springs 5 and 
mounted upon the coplanar inner ends of the 
SpringS by means of a plurality of hanger 
brackets 8. The control device is fixed to the 
Supporting platform 7 in such a position that 
the center of gravity c of the control device is 
Substantially equidistant from the coplanar inner 
ends of the Supporting Springs 5. Moreover the 
platform f is sufficiently below the plane of the 
centers of the Springs 5 so that the center of 
gravity of the control device lies substantially 
in the plane of these centers. It will be further 
noted that the Springs 5 are sufficiently spaced 
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apart so that the control device lies substan 
tially wholly within an area, defined by lines 
drawn between the coplanar centers of the Sup 
porting springs 5. With the Springs 5 so dis 
posed, there is no unbalanced moment of the 
mass about the center of any Spring 5, and no 
tendency for the mass to support a torsional OS 
Cillation in any plane. 
The hanger brackets 8 are disposed of the inner 

sides of and immediately adjacent the aSSOciated 
fixed brackets 3, so that the fixed brackets 3 act 
as limiting stops for lateral displacement of the 
supporting platform in directions axial of the 
spiral springs 5. In addition, each hanger 
bracket 3 is provided at its lower end with a stop 
pin S which extends axially into the circular aper 
ture in the associated fixed bracket 3. The Stop 
pins 9 engage the sides of these circular aper 
tures to limit displacement of the Supporting 
platform in any direction radial with respect 
to the Spiral springs 5. The rubber gromnets 4 
serve to cushion the limiting stops in all direc 
tions. 

En order to ensure that the resilient mount 
shall be equally effective regardless of the posi 
tion in Which the base 2 is disposed, the spiral 
Springs, 5 are so dinensioned in regard to width, 
length, thickness and number of turns that they 
demonstrate substantially the same deflection in 
any one of three nutually perpendicular direc 
tions, i. e. axially or radially, upon application of 
any predetermined force to their inner ends. AS 
peviously noted, regardless of the position in 
which the base 2 is disposed, there is no unbal 
anced nonent of the center of gravity c of the 
Supported Ena SS With respect to the center of 
any one of the spiral Springs 5. Accordingly, 
therefore, there is no tendency for torsional OS 
citation of the supported mass in any position 
of jountilag of the fixed base 2, and linear Oscil 
lation of the mass in any direction is substan 
tially equally damped regardless of the position 
in Which the base 2 is mounted. 

it will now be evident that, if desired, the mov 
able platfor. could be supported at three 
pointS, using only three Springs, or at any num 
ber of points greater than three, a four point 
Support 3eing ShoWh only by way of example. 
At least, three points of support are necessary in 
order to stabilize the platform against rotation 
about an axis joining any tWO points. Of Support. 

While. I have described a preferred embodi 
inset of my invention by Way of illustration, 
many modifications. Wii occur to those skilled in 
the art. I, thesefore, Wish to have it understood 
that intend in the appended claims to cover all 
Such modifications as fall within the true Spirit 
and scope of niny invention. 
What claim as new and desire to Secure by 

Lette‘S Patent of the United States is: 
1. A resilient mounting for protecting a body 

froii shock and vibration comprising a base, a 
plurality of Open coil. Sigiral Springs, each in its 
listeSSed condition having all its convolutions 
disposed in a Single plane and each having its 
outer end mounted on Said base, said springs 
having their inner ends disposed in a connon 
plane, each of said Springs having Substantially 
the Sanne resistance to deflection in any one of 
tilee intlaly perpendicular directions upon ap 
plication of a force to its said inner end, and 
Ileans mounted on Said inner ends for Support 
ing said body with the center of gravity of said 
body SubStantially in Said common plane and 
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4 
substantially equidistant from said inner ends of 
Said SpringS. 

2. A resilient mounting for protecting a body 
from Shock and vibration comprising a base, a 
plurality of Spiral Springs each having One end 
mounted upon said base and each in its un 
stressed condition having all its convolutions dis 
posed in a single plane SubStantially perpendicul 
lar to said base, said spiral Springs having their 
opposite ends lying Substantially in a Connon 
plane and each said spring having Substantially 
the Sane resistance to deflection in any one of 
three mutually perpendicular directions upon ap 
plication of a predetermined force to its said Op 
posite end, and means for mounting Said body 
upon said opposite ends of said Springs with the 
Center of gravity of said body Substantially in 
said common plane and substantially equidistant 
from said opposite ends of said Springs. 

3. A resilient mounting for protecting a body 
frox. Shock, and Violation cornprising a flat base, 
four open coil Spiral Springs rectangularly dis 
posed on Said base, each having all its convolu 
tions disposed in a single plane substantially per 
pendicular to the plane of Said base, Said Springs 
each having its outer end mounted upon Said 
base and having their inner ends disposed to lie 
in a common plane, each Said spring having Sub 
stantially the same resistance to deflection in any 
one of three mutually perpendicular directions 
upon application of a predetermined force to its 
Said inner end, and means for mounting Said 
body tipon said inner ends of Said SpringS and 
substantially wholly within the rectangular area. 
defined by said springs with the center of gravity 
of said body lying Substantially in said COinmon 
plane and Substantially equidistant from Said 
inner ends of Said SpringS. 

4. A resilient. Founting for 3rotecting a body 
from shock and Vibration comprising a base, a 
pluFality. Of pahal oper coil spiral Strings having 
their oute ends mounted on Said base and their 
inner ends disposed in a cominion plane and each 
spring in its unstressed condition having all its 
convolutions disposed in a single plane Substan 
tially perpendicular to Said base, each of Said 
Springs having. Substantially the sane resistance 
to defection in any one of three mutually pe'- 
pendicular directions upon application. Cfa, force 
to its Said inheir end, and each Spring COIngrising 
a pilurality of lanitiations fastened togetheir only 
at their ends and of different COSS Secticial area.S 
to cause said laminations to have different 12t 
rail frequencies to provide effective d2.inping. Of 
said spring, and means for IOCInting a body On 
said inner ends of Said. Springs With the C2nter of 
gravity of said body disposed SuS 3incially in 
said common plane and Substantially equidistant 
from said inner ends of Said SpringS. 

5. A resilient lounting for protecting a body 
frona. Shcck and Violation CGI prising a base, a 
plurality of planar open coil Spiral Springs hav 
ing their olter ends tourited on Said base and 
their inner ends disposed in a cominOn plane and 
each Spring in its instressed codition having all. 
its conVolutions disposed in a single plane Sub 
Stantially perpendicular to said base, each of Said 
Springs having substantially the same resistance 
to deflection in any. One of three mutually per 
pendicular directions. upon application of a force 
to its said inner end, and each Spring comprising 
a pair of lariniinations fastened together only at 
their ends and having different thicknesses to 
CauSe said laminations to have different natural 
frequencies to provide effective damping of said 
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Spring, additional damping means comprising a 
braided metallic sleeve Snugly sheathing the lam 
inations of each of said Springs, and means for 
mounting a body on Said inner ends of Said 
Springs With the Center of gravity of Said body 
disposed Substantially in Said common plane and 
Substantially equidistant from the inner ends of 
Said Springs. 
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